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DESCRIPTION 

METHOD OF MANUFAC I^IB^M^^ PART AND 

ELECTRONIC PART 



TECHNICAL FIELD 

The present invention relates to a method of 
manufacturing an electronic part and an electronic 
part, and particularly to a method of manufacturing 
an electronic part in which a columnar conductor is 
used for electrical junction between layers that 
serve as a laminating object and an electronic part. 

BACKGROUND ART 

Up to now, there have been known an electronic 
part and a print wiring board in which: wiring 
patterns are formed on an insulating layer; and the 
wiring patterns are laminated in a thickness 
direction thereof to form a multi-layer structure. 

Various manufacturing methods of forming the 
multi-layer structure have been proposed and 
disclosed. Fig. 6A and Fig. 6B are step explanatory 
diagrams each showing a conventional step of 
manufacturing an electronic part for each layer. 

In Fig. 6A, laser irradiation is performed to 
make a hole on a surface of an insulating layer 1. 
Then, a hole 2 is formed through laser processing, 
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and thereafter, a conductor portion, which is 
composed of a film or has a columnar shape, is formed 
inside the hole 2 by filling a conductive paste into 
the hole 2 or performing plating. 
5 In Fig. 6B, conductor portions 4 are formed on 

a surface of a preformed insulating layer 3 through 
plating or etching. After the conductor portions 4 
are formed through the above step, an insulating 
resin 5 is applied onto a surface of each of the 

10 conductor portions 4 through spin coating (for 
example, refer to JP 10-22636 A) . 

Another method has been known in which: a bump 
composed of a conductive paste is formed on a wiring 
of a substrate; then, an interlayer connecting 

15 insulating member and a metal layer are arranged; the 
bump is made to penetrate into a forming resin 
through pressing; and resultingly, the bump is 
conductively connected with the metal layer (for 
example, refer to JP 2002-137328 A) . 

20 Further, a method has been disclosed in which: 

a penetrating hole is formed by means of a carbon 
dioxide gas laser or the like; a paste containing 
powder of a low-resistance metal such as gold, silver, 
copper, or aluminum is filled into the penetrating 

25 hole; and resultingly, a via hole conductor is formed 
(for example, refer to JP 2002-134881 A) . 

Moreover, a method has been disclosed in which: 



a resin is applied to the periphery of an interlayer 
connecting conductor post; and the resin is pressed 
through an emery paper-like mould releasing film 
having moderate roughness on its surface to form an 
5 insulating layer (for example, refer to JP 06-57455 
B) . 

As regards the electronic part including a 
multi-layer structure, incorporating elements and the 
like into the electronic part has been examined with 

10 the aim of attaining a higher density and a higher 
function. Here, when an element such as a passive 
part is to be formed between wiring patterns 
overlapped in a lamination direction, a distance 
between the wiring patterns serves as an important 

15 factor that determines characteristics of the element. 
Thus, for the purpose of stabilizing the element 
characteristics, a method of manufacturing an 
electronic part has been desired in which the 
distance between the wiring patterns, that is, the 

20 thickness of each layer in the electronic part can be 
reliably controlled . 

However, in the above-mentioned manufacturing 
method shown in Fig. 6A, it is only performed that: 
the insulating layer 1 is subjected to laser 

25 processing for making a hole; and the conductor 

portion is formed inside the hole 2. The thickness 
of the entire layer is not managed. 



- 4 - 



Further, in the manufacturing method shown in 
Fig. 6B, the resin is applied through spin coating to 
form an insulating resin layer so as to cover the 
conductor portion; however, a swell is generated on a 
5 surface of the insulating resin depending on the 

existence of the conductor portion 4. Thus, it has 
been difficult to uniformly set the thickness of the 
entire layer . 

Moreover, a method of controlling the thickness 

10 of the entire layer has not been disclosed either in 
the method in which: a bump composed of a conductive 
paste is formed on a wiring on a substrate; and then, 
the bump is made to penetrate into a forming resin 
through pressing* Furthermore, also in JP 2002- 

15 134881 A, it is only performed that filling of the 
paste is conducted to form the via hole conductor, 
and the thickness, of the entire layer is not 
controlled. 

In JP 06-57455 B, after the pressing step is 
20 completed, the mould releasing film needs to be 
released from a surface of the insulating layer. 
However, an external force may act on the surface of 
the insulating layer due to this releasing operation, 
which causes deformation or the like on the surface 
25 of the insulating layer. Also, as in Fig. 6B, since 
the resin is applied to cover the conductor portion, 
a swell is generated on the surface of the insulating 



- 5 - 



resin. Thus, it may be difficult to uniformly set 
the thickness of the entire layer. 

In the mean time, in a general method of 
manufacturing an electronic part, it is generally 
5 performed that a surface of an insulating layer is 
roughened to improve adhesion property with respect 
to a copper foil that forms a wiring pattern. 
However, it is known that some of resins for forming 
an insulating layer are chemically stable, and thus, 

10 are difficult to be subjected to a roughening process 
with the use of chemicals. Therefore, a 
manufacturing method has been desired in which a 
bonding strength with respect to a wiring layer can 
be reliably secured even with the use of such a 

15 chemically stable resin. 

DISCLOSURE OF THE INVENTION 

In view of the above-mentioned conventional 
problems, the present invention provides a method of 

20 manufacturing an electronic part with a first object 
to achieve a uniform thickness of an insulating layer 
and a second object to reliably perform a roughening 
process independent of deformation due to an external 
action and a kind of a resin and an electronic part 

25 manufactured by using the manufacturing method. 

The present invention has been made based on an 
understanding that: after a wiring pattern and a 
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columnar conductor are formed, an insulating sheet is 
pressed from the upper side with the columnar 
conductor as a stopper; resultingly, a thickness of 
the sheet member conforms to a height of the columnar 
5 conductor; and thus, a layer having a uniform 

thickness can be formed in which unevenness (swell) 
is held to a minimum. 

That is, according to the present invention, 
there is provided a method of manufacturing an 

10 electronic part which is provided with plural wiring 
patterns and an insulating layer that is interposed 
between the wiring patterns and in which electrical 
connection between the wiring patterns is established 
through an interlayer connecting portion that 

15 penetrates the insulating layer, in which: 

a first step of forming the wiring pattern and 
a columnar conductor, and a second step of: bonding 
an insulating sheet from an upper side thereof; 
pressing the insulating sheet to a height of the 

20 columnar conductor with the columnar conductor as a 
stopper; and conforming a thickness of the sheet to 
the height of the columnar conductor to form a layer 
having a uniform thickness are repeatedly performed; 
and 

25 the columnar conductor, which determines a 

thickness of the layer, is used as the interlayer 
connecting portion . 
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In more detail, provided is a method of 
manufacturing an electronic part which is provided 
with plural wiring patterns and an insulating layer 
that is interposed between the wiring patterns and in 
5 which electrical connection betwee.n the wiring 
patterns is established through an interlayer 
connecting portion that penetrates the insulating 
layer, in which: 

a first step of forming the wiring pattern and 
10 a columnar conductor, a second step of: bonding an 

insulating sheet from an upper side thereof; pressing 
the insulating sheet to a height of the columnar 
conductor with the columnar conductor as a stopper; 
and conforming a thickness of the sheet to the height 
15 of the columnar conductor to form a layer having a 
uniform thickness, and a third step of forming an 
uneven pattern for increasing an adhesion strength 
between the wiring pattern and the columnar conductor 
on a surface of the layer, which is formed in the 
20 second step are repeatedly performed; and 

the columnar conductor, which determines a 
thickness of the layer, is used as the interlayer 
connecting portion . 

To be specific, provided is a method of 
25 manufacturing an electronic part which is provided 
with plural wiring patterns and an insulating layer 
that is interposed between the wiring patterns and in 
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which electrical connection between the wiring 
patterns is established through an interlayer 
connecting portion that penetrates the insulating 
layer, in which: 
5 a first step of forming the wiring pattern and 

a columnar conductor, a second step of: bonding an 
insulating sheet, which adheres to a cover layer 
through an uneven pattern, from an upper side 
thereof; pressing the insulating sheet to a height of 

10 the columnar conductor with the columnar conductor as 
a stopper; and conforming a thickness of the sheet to 
the height of the columnar conductor to form a layer 
having a uniform thickness, and a third step of: 
removing the cover layer from a surface of the layer, 

15 which is formed in the second step, through a 

chemical reaction; and exposing the uneven pattern 
for increasing an adhesion strength between the 
wiring pattern and the columnar conductor are 
repeatedly performed; and 

20 the columnar conductor, which determines a 

thickness of the layer, is used as the interlayer 
connecting portion . 

Here, it is preferred that: particles having a 
spacer function are mixed into the resin sheet; the 

25 particles are sandwiched between the columnar 

conductor and the cover layer in the second step to 
form a thin film insulating layer on an upper surface 



p 



of the columnar conductor; and after the uneven 
pattern is exposed in the third step, the thin film 
insulating layer is removed. Further, a thickness of 
the thin film insulating layer is preferably between 
5 1 to 15 urn. Also, the columnar conductor is 
preferably formed by a metal plating process. 

Moreover, according to the present invention, 
there is provided an electronic part, including 
wiring patterns and " insulating layers that 

10 respectively cover the wiring patterns arranged at 
least in a thickness direction thereof in plural 
numbers, characterized in that: the wiring patterns, 
which are located while sandwiching the insulating 
layer, are connected to each other through a columnar 

15 conductor of which inside is formed dense; and a 

height of each of the insulating layers is conformed 
to a height of the columnar conductor. Further, the 
columnar conductor is preferably formed by a metal 
plating method. 

20 According to the above-mentioned structure, 

after the wiring pattern and the columnar conductor 
are formed, the insulating sheet is bonded from the 
side above the wiring pattern and the columnar 
conductor. Then, the insulating sheet is pressed 

25 from the outer side after being bonded thereto, 

whereby the columnar conductor sinks into an inner 
portion of the insulating sheet. When the columnar 
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conductor is taken into the inner portion of the 
insulting sheet by continuing the pressing, a head 
portion of the columnar conductor contacts the 
pressing side of the insulating sheet. The pressing 
5 of the insulating sheet is stopped at the position 
where the head portion of the columnar conductor 
contacts the pressing side of the insulating sheet as 
described above* Resultingly, the columnar conductor 
functions as the stopper, and the thickness of the 

10 insulating sheet (that is, the insulating layer) 
conforms to the height of the columnar conductor. 
Thus, the uniform layer thickness can be secured. 
Note that, needless to say, even if the head portion 
of the columnar conductor contacts the pressing side 

15 of the insulating sheet, those are not completely in 
contact with each other, and that a film composed of 
the insulating sheet is slightly interposed 
therebetween. Further, desirably used for the 
insulating sheet is a thermoplastic insulating sheet 

20 or a thermosetting insulating sheet in a B-stage 
state in which hardening is stopped at an 
intermediate stage. With such a resin, the columnar 
conductor can be easily taken into an inside thereof. 
After the above operation is performed, minute 

25 unevenness to be an uneven pattern is formed on the 

surface of the insulating layer in the next step. As 
a result, a bonding strength in a pattern thickness 
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direction and a pattern extension direction can be 
enhanced with respect to the wiring pattern formed as 
the upper layer of the insulating layer. 
Specifically, it is sufficient that a method be used 
5 in which: a stamper, which is preformed with 

unevenness on its surface, is approximated to or kept 
away from the surface of the insulating layer so that 
the unevenness on the stamper side is transferred 
onto the surface of the insulating layer; or an 

10 uneven surface is formed on the surface of the 

insulating layer in a non-contact manner by using a 
laser processing machine. 

Further, the present invention is not limited 
to the above structure. When an insulating sheet, 

15 which adheres to a cover layer through an uneven 

pattern, is used, the uneven pattern can be exposed 
from a surface of the insulating sheet by removing 
the cover layer after the above steps are completed. 
Note that, since the uneven pattern is exposed 

20 through a chemical reaction, a mechanical force (what 
is called an external force) is not applied to the 
uneven pattern, which can avoid the occurrence of 
deformation and the like. Etching or other methods 
may be applied for the method of removing the cover 

25 layer through the chemical reaction. 

In the mean time, when particles having a 
spacer function are mixed into the above-mentioned 
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insulating sheet, whereby in the case where the 
insulating sheet is pressed to the head portion of 
the columnar conductor as the stopper, the particles 
are sandwiched between the head portion of the 
columnar conductor and the pressing side of the 
insulating sheet. Thus, a film having a uniform 
thickness, which is set in accordance with a particle 
diameter, that is, a thin film insulating layer can 
be formed above the head portion of the columnar 
conductor. Therefore, after bonding of the 
insulating sheet is performed, the thin film 
insulating layer is uniformly formed while the head 
portion of the columnar conductor is not exposed from 
the surface. As a result, in the subsequent step, a 
uniform process can be performed to the insulating 
layer (The head portion of the columnar conductor can 
be prevented from being damaged through a process 
such as etching. Also, a subsequent operation for 
removing the thin film insulating layer can be easily 
performed by forming the insulating layer in a form 
of a thin film. ) . 

Note that, from the viewpoint of realizing both 
the protection of the head portion of the columnar 
conductor. and the easiness of removal of the thin 
film insulating layer, the thickness of the thin film 
insulating layer is desirably set to 1 to 15 jam. In 
order to set the thickness of the thin film 
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insulating layer to 1 to 15 pm, it is sufficient that 
the diameter of the particle be adjusted (Since 
realizing both the protection of the head portion and 
the removal easiness is an object, the thickness is 
not necessarily limited to the above range depending 
on the characteristics of the insulating resin to be 
used. ) . 

The thickness of the film formed above the head 
portion of the columnar conductor is set to 1 to 15 
Jim, whereby the head portion of the columnar 
conductor can be sufficiently protected even after 
the following step such as etching is performed, and 
also, the film on the head portion of the columnar 
conductor can be removed easily by abrasive blasting 
or the like. Thus, both the characteristics can be 
satisfied. 

Further, by forming the columnar conductor 
through a metal plating method, a conductor can be 
deposited in a dense state in a forming frame of the 
columnar conductor in comparison with a method in 
which a conductive paste containing a resin is 
embedded in a forming frame. Therefore, in the case 
where heat is generated in the substrate, the 
generated heat is transmitted through the columnar 
conductor to be radiated to the outside. The 
columnar conductor formed through the metal plating 
method has a high conductor density, and thus, is 
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excellent in a heat transmitting characteristic. 
Accordingly, a larger amount of generated heat can be 
radiated to the outside of the substrate, and the 
temperature in the substrate can be prevented from 
5 rising. Further, needless to say, the enhancement of 
the conductor density attains a low resistivity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional enlarged view of an 
10 electronic part in accordance with an embodiment mode 
of the present invention. 

Fig. 2A, Fig. 2B, and Fig. 2C are schematic 
step explanatory views for explaining a method of 
manufacturing an electronic part in accordance with 
15 the embodiment mode. 

Fig. 3A, Fig. 3B, and Fig. 3C are schematic 
step explanatory views for explaining the method of 
manufacturing an electronic part in accordance with 
the embodiment mode. 
20 Fig. 4 is an enlarged view of an essential part 

on the midway of manufacturing the electronic part in 
accordance with the embodiment mode. 

Fig. 5A and Fig. 5B are schematic step 
explanatory views for explaining the method of 
25 manufacturing an electronic part in accordance with 
the embodiment mode . 

Fig. 6A and Fig. 6B are step explanatory views 
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each showing a conventional method of manufacturing 
an electronic part for each layer. 

BEST MODE FOR CARRYING OUT THE INVENTION 
5 Hereinafter, detailed description will be made 

of a preferred and specific embodiment mode on a 
method of manufacturing an electronic part and an 
electronic part according to the present invention 
with reference to the accompanying drawings. 

10 Fig. 1 is a sectional enlarged view of the 

electronic part in accordance with the embodiment 
mode of the present invention. 

As shown in the figure, in an electronic part 
10, which is manufactured by using a method of 

15 manufacturing a multi-layer print substrate in 

accordance with this embodiment mode, plural wiring 
patterns 12A and 12B are overlapped with each other 
in a thickness direction thereof (two stages in this 
embodiment mode) . An insulating layer 14 is 

20 interposed between the wiring patterns 12A and 12B, 
and brings an insulating action between the wiring 
patterns and keeps a distance between the wiring 
patterns uniformly. Further, a columnar conductor 16 
(what is called a post) , which is to serve as an 

25 interlayer connecting portion, vertically rises from 
the wiring pattern 12A so as to penetrate the 
insulating layer 14, and connects with the wiring 



• 



pattern 12B, whereby electrical connection between 
the wiring patterns is established. 

The electronic part 10, which adopts the 
manufacturing method in accordance with this 
embodiment mode, has a mode in which: a thickness of 
each insulating layer 14 is uniform; and variation in 
thickness of the insulating layer 14 is held to a 
minimum. 

Further, in the electronic part 10, an uneven 
pattern is formed on a surface of each insulating 
layer 14, which enables the enhancement of a bonding 
strength with respect to each wiring pattern formed 
on the surface of the insulating layer 14. Moreover, 
the columnar conductor 16 has a satisfactory heat 
transmitting characteristic because an inside thereof 
is formed dense. For example, even in the case where 
heat generation occurs at the wiring pattern or the 
like, the generated heat can be radiated to the 
outside of an apparatus through the columnar 
conductor 16. Therefore, the rise of a temperature 
in the apparatus can be avoided. 

Hereinafter, description will be made of the 
method of manufacturing the electronic part 10 
constituted as described above. 

In order that the manufacturing method in 
accordance with this embodiment mode is applied to 
form layers in a lamination direction, first, as 
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shown in Fig. 2A, a feeder film (not shown) for being 
used for a metal plating method is formed on a 
surface 12 of the electronic part 10, -in which the 
wiring patterns are previously formed on the side of 
5 lower layers. After the formation of the feeder film, 
the wiring pattern 12A is formed on the surface 18 
through bonding of a dry film to be a resist, 
exposure to the resist, a metal plating step, and the 
like. Fig. 2B shows the state in which the wiring 

10 pattern 12A has been formed. After the wiring 

pattern 12A is formed, it is sufficient that bonding 
of a dry film, exposure to the dry film, a metal 
plating step, and the like be also performed thereon, 
thereby forming the columnar conductor 16 on the 

15 wiring pattern 12A. Fig. 2C shows the state in which 
the columnar conductor 16 has been formed. Note that 
it has been described in this embodiment mode that 
the columnar conductor 16 is formed on the wiring 
pattern 12A; however, the present invention is not 

20 limited to this. For example, as shown in the right 
side in Fig. 2C, it is sufficient that the columnar 
conductor 16 be directly formed without forming the 
wiring pattern 12A. By using such a procedure, the 
columnar conductor 16 can be formed which 

25 substantially vertically rises from the surface 18 
and also of which inside is dense. 

After the wiring pattern 12A and the columnar 



conductor 16 are formed on the surface 18 , a copper 
foil 24 with a resin 22, which serves as a 
thermoplastic insulating sheet or a thermosetting 
insulating sheet in a B-stage state, is lowered from 
the side above the columnar conductor 16 in a 
direction of arrows 26, as shown in Fig. 3A. Note 
that, desirably used for the resin 22 are compounds, 
for example, thermoplastic resins such as polyolefin, 
f luorocarbon-based resin, liquid crystal polymer, 
polyether ketone, and polyphenylene sulfide, and 
thermosetting resins such as unsaturated polyester 
resin, polyimide resin, epoxy-based resin, bis 
maleimide triazine resin, phenol resin, polyphenylene 
oxide, and polyvinyl benzyl ether. Contained in the 
resin 22 is a filler which has a spacer function and 
has a particle diameter for setting a thickness of a 
thin film insulating layer between 1 to 15 |xm. 

When a dielectric ceramic material is used as 
the filler, a dielectric characteristic of the 
insulating layer can be adjusted as to a usage object, 
for example, a high dielectric constant and low 
dissipation loss. The dielectric ceramic material 
used here is not particularly limited, but preferably 
has a dielectric constant relative (sr) of desirably 
10 or more, more desirably 30 or more and a 
dielectric loss tangent (tanS) of 0.005 or less. For 
the material as described above, given are titanium- 
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barium-neodymium-based ceramic, lead-calcium-based 
ceramic, titanium dioxide-based ceramic, barium 
titanate-based ceramic, lead titanate-based ceramic, 
strontium titanate-based ceramic, calcium titanate- 
5 based ceramic, bismuth titanate-based ceramic, 

magnesium titanate-based ceramic, lead zirconate- 
based ceramic, and the like. Further, given are 
CaW0 4 -based ceramic, Ba (Mg, Nb) 0 3 -based ceramic, 
Ba (Mg, Ta) 0 3 -based ceramic, Ba (Co, Mg, Nb) 0 3 -based 

10 ceramic, Ba (Co, Mg, Ta ) 0 3 -based ceramic and the like. 
Among these materials, any single material may be 
used or any two types or more thereof may be mixed. 

Further, the B-stage sheet is a sheet in which 
hardening of a thermosetting resin is stopped at an 

15 intermediate stage, and the sheet is melted once and 
then completely hardened through further heating. 
Note that the temperature in the case of performing 
further heating is desirably higher than a melting 
point or softening point of the resin. Further, 

20 pressure means, which is not shown in the figure but 
presses the cooper foil 24 with the resin 22, is 
provided on the opposite side of the copper foil 24 
with respect to the side where the resin 22 is formed, 
and the means can simultaneously heat and press the 

25 copper foil 24 with the resin 22 against the 

electronic part 10 in a decompression environment 
(What is called heat pressing in a vacuum is 
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performed . ) . 

When the copper foil 24 with the resin 22 
starts to be lowered in the direction of the arrows 
26, the copper foil 24 with the resin 22 begins to 
5 contact the columnar conductor 16. After the 

lowering progresses further, the resin 22 pressed by 
the columnar conductor 16 moves in a direction of 
arrows 28, and the columnar conductor 16 sinks in an 
inner portion of the resin 22. This state is shown 

10 in Fig. 3B . Then, when the copper foil 24 with the 
resin 22 is further lowered after the columnar 
conductor 16 is made to sink in the inner portion of 
the resin 22, the columnar conductor 16 further sinks 
in the inner portion of the resin 22. Then, the 

15 columnar conductor 16 contacts the copper foil 24 

through the filler, as shown in Fig. 3C. Moreover, 
. an enlarged view of an essential portion in Fig. 3C 
is Fig. 4 (the filler 31). 

When the top of the columnar conductor 16 

20 contacts the copper foil 24 as described above, the 
columnar conductor 16 functions as a stopper to 
receive a pressing force from the pressing means, and 
stops the lowering of the pressing means. Here, when 
the lowering stops, the pressing means detects this 

25 to judge that the cooper foil 24 has contacted the 
columnar conductor 16, and completes the lowering 
operation. Then, the pressing means holds the state 
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in which the top of the columnar conductor 16 
contacts the copper foil 24 until the resin 22 is 
hardened. After the resin 22 is hardened, and the 
resin 22 becomes the insulating layer 14 that 
5 surrounds a peripheral surface of the columnar 

conductor 16, the pressing means is retreated above. 
Thereafter, the copper foil 24 is removed from the 
insulating layer 14 through etching serving as a 
chemical reaction . 

10 Subsequently, as shown in Fig. 5A, the copper 

foil 24 is removed from the insulating layer 14 
through etching serving as a chemical reaction. As a 
result, the surface formed with an uneven pattern 
(that is, the roughened surface) is exposed from the 

15 insulating layer 14. Here, the top portion of the 
columnar conductor 16 is formed with a thin film 
insulating layer, which is set in accordance with a 
particle diameter of the filler 31, thereon, and thus, 
can be prevented from being damaged by a solution for 

20 etching. Note that abrasive blasting or the like is 
performed to the thin film insulating layer located 
at the top portion of the columnar conductor 16 with 
an area of the top portion as a target after the 
completion of the etching step, whereby the thin film 

25 insulating layer can be removed easily. 

As described above, on a surface 36 of the 
insulating layer 14, which is formed through the 
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series of steps, there exist the area of the 
insulating layer where the uneven pattern is formed 
and the area where the top portion of the columnar 
conductor 16 is exposed. Therefore, by repeating the 
5 above-mentioned steps, plural new layers can be 

formed as upper layers on the surface 36 as shown in 
Fig. 5B. Accordingly, the electronic part 10 can be 
constituted which includes the, lamination structure 
as shown in Fig. 1. 

10 As described above, according to the present 

invention, there is provided the method of 
manufacturing the electronic part which is provided 
with the plural wiring patterns and the insulating 
layer interposed between the wiring patterns and in 

15 which the electrical connection between the wiring 
patterns is established through the interlayer 
connecting portion that penetrates the insulating 
layer. Repeatedly performed in the manufacturing 
method are the first step of forming the wiring 

20 pattern and the columnar conductor and the second 

step of: bonding the insulating sheet from the upper 
side; pressing the insulating sheet to the height of 
the columnar conductor with the columnar conductor as 
the stopper; and conforming the sheet thickness to 

25 the height of the columnar conductor to form the 

layer having a uniform thickness. Thus, the columnar 
conductor that determines the layer thickness is used 
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as the interlayer connecting portion. Accordingly, 
the unevenness is suppressed, thereby reliably 
controlling the layer thickness of the electronic 
part. Also, the roughening process can be reliably 
5 performed independent of the kind of the resin. In 
addition, the reduction in resistance and heat 
radiation effect of the conductor portion can be 
enhanced . 



